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e bective of this research program is to identify relationships betw;2en characteristics of intermetallic. alloys at an atomic scale, the operation of slip and twinning deformation mechanisms at a microstructural scale, and bulk deformation and fracture properties. Our research focuses on two fundamental aspects of the problem of low toughness of intermetallic alloys: The role of deformation twinning in promoting ductility and toughness of ordered intermetallic alloys, and modeling the effect of dislocation characteristics on crack tip plasticity. The objective of this research program is to identify relationships between characteristics of intermetallic alloys at an atomic scale, the operation of slip and twinning deformation mechanisms at a microstructural scale, and bulk deformation and fracture properties. Our research focuses on two fundamental aspects of the problem of low toughness of intermetallic alloys:
The role of deformation twinning in promoting ductility and toughness of ordered intermetallic alloys, and modeling the effect of dislocation characteristics on crack tip plasticity.
Part I: Progress
In Part I we seek to establish the role of deformation twinning in promoting ductile behavior in intermetallic alloys, and to ideLitify how twinning is influenced by characteristics of thc ordered structure. We have selected, for this study, 75at.%Al-20at.%Nb-5at.%Ti; 75at.%Al-12.5at.%Nb-12.5at.%Ti. The alloys were prepared using elemental powders of aluminum, niobium and titanium by a solid/liquid reaction synthesis. The elemental powders were blended together in the appropriate stoichiometric ratios, canned, degassed, sealed in vacuum, heated to melt the aluminum and to complete the reaction, and finally HIPed under argon to fully densify the reaction product. Light metallography revealed a very fine, uniform grain structure. However, in some cases a discrete. cell-like structure, believed to be a second phase, was obtained.
X-ray diffraction analysis indicated that the major phase, in excess of 95 volume percent, for all alloy compositions was Al 3 Nb.
Weak diffraction lines from other phases were also detected and the intensity of these extraneous diffraction lines increased with titanium content. This observation is consistent with the light metallographic examination which also revealed that the percentage of second phase increased with titanium content. We have not identified the structure of the second phase at this time.
However, these results indicate that the substitution for Nb by Ti may not be very high, i.e. probably less than 20%.
We have identified some problems associated with sample preparation which we are attempting to correct. Using SEM and EDS
we have concluded that we have a contamination of Fe, Ni, and Cr in our final product. These impurities are from the stainless steel tube that was employed for the synthesis at 9001C and is associated with the liquid/solid reaction. We are now attempting to prepare samples by arc-melting prior to using the HIP. 
